possibilities was significantly better than the other. However, since we assume that a molecular clock is valid, the root giving the most homogeneous rate of evolution, as suggested by ingroup midpointing, was chosen as our best estimate. Because of extensive homoplasy in mainly clade A, the branching orders in the individual clades A-F were imploded. The alternative pathways are displayed in the minimum spanning networks in figure 2. The consistency index among all characters in the data for this final tree was CI=0.54 and the retension index was RI=0.90. The majority (49 out of 90 characters) of the informative sites had a CI=1.0 and 21 had CI=0.5 (S9) . Note, however, that although these values are reasonably good for this data a tree without imploded nodes will give even higher CI because some shared ancestral substitutions on terminal taxa need only happen once.
The described homoplasy also affected our bootstrap values (clade A and B <50%, clade C = 87%, D = 65% and F = 95%) calculated from 500 bootstrap replicates. However, if the wolf population from which dog domestications occurred had little structure and many lineages were not domesticated then such wolf lineages would disturb the classification of dog lineages. Confirmatory to this assumption, excluding wolf sequences in our bootstrap analysis gave stronger support to the dog clades (B = 74%, C = 92%, D = 82% and F = 96%). In addition, by reducing the large data set in our study, thus reducing some homoplasy, better bootstrap values could be attained. Previously published data on smaller data-sets have given bootstrap values of >50% for clade A (2, 15).
Error estimation of genetic distances. The rate of nucleotide substitutions for our data set was calculated using the branch lengths of the phylogenetic tree ( Fig. 1 and fig. S2 ). The branch lengths were calculated under the HKY+Γ+I model with α=0.5960 and I=0.7367. First, the sum of all branches from each OTU to the coyote outgroup was calculated, and second, the mean and standard deviation was obtained from these distances. Note, however, that the error estimate will not be accurate because each such distance is not an independent observation, and thus should be regarded as a rough estimate only. The time to the most recent common ancestor between dogs/wolfs and coyote was assumed to be 1 million years (17) .
The error estimates of the mean pairwise distances between all individuals within each clade and subcluster, as well as the mean distance to each founder haplotype were calculated using a bootstrap resampling procedure. The standard deviation was calculated based on the number of substitutions from 1000 replicates with the same size as the original number of individuals for each clade and subcluster in the different geographic regions. Finally, the confidence intervals of the age of each different clade and subcluster were derived by combining the errors from the rate of substitution and the mean pairwise distances (clade A, assuming one founder) or the mean distance to each founder haplotype (clades B and C, and subclusters of clade A). . Tables S1 and table S2 is available as an Excel file upon request from the authors. 
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